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LOD = LOB + 1. 6455D 10w
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o L0l g el i Wl o558 TPSA coS (gla opns S Sl solisl b 5, 20
EP 05-A3 lezal, b gillas (0-10 NG/ML) &, ojlail 03l calies blis ,o jlows slo digas 3l oo args
Aol Cesay (CLSD alfislejl 5 (dls sl sl dnsge

32 0l 2 5 B30 Dypo 4 65 sl 55 o3Il oy s wilig, So e g ) e sy 59, Nt b
FUIlY (5Ll o5, L g 00 1S amin 581 o 5 S S @ glis (O XTXT XY )0l alonil ons ol sl digas
el 0s 03551 25 Jgaz 50 s aodls w0 5 Juls Nested ANOVA

Sample _
- Mean - Within-Laboratory
D(iegﬁrlpt (ng/mL) Repeatability Precision
SD %CV SD %CV

Patient

pool 0.33 0.017 5.15 0.036 10.91
Patient 0.428

Pool 3.04 0.125 411 14.08
Patient | 750 | 0481 | 667 | 0581 8.07

Pool
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measured value — true value

Y%interference = true value x 100
Compound Concentration with no
Significant interference
Lipemia (Intralipid) 1000 mg/dL
Bilirubin(unconjugated) 20 mg/dL
hemoglobin 500 mg/dL

(Linearity)yog s ¥

0.34 ng/ML clale b 6,550 aiges b 1, 9.65 NG/ML adsl cdale L digei o o9 o b)) jshaie &
solie LTy mlisy (5,05 ol chelian &jgo 4 ) Gilises (slo 8, 5 00,5 3.8, 000 L alises glo s &y
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No Ratio I%rfg/erﬁtgi (r?gsir)nlL) (r?g;%ZL) recovery% = %Bias

1 1 9.65 9.33 9.97 NA NA
2 0.9 8.72 8.39 8.53 97% -2.9%
3 0.8 7.79 7.48 7.97 99% -0.8%
4 0.7 6.86 6.88 6.97 101% 1.0%
5 0.6 5.93 6.20 7.06 112% 11.9%
6 0.5 4.99 5.24 571 110% 9.6%
7 0.4 4.06 4.59 4.46 111% 11.5%
8 0.3 3.13 3.32 3.33 106% 6.1%
9 0.2 2.20 2.34 242 108% 8.3%
10 0.1 1.27 1.29 1.32 103% 2.8%

11 0 0.34 0.34 0.34 NA NA

3,5 8,5 :NA

(Trueness) g ys -0

(Recovery Evaluation) st b b, -6-)

Siletpe sl plie bl 285 ol Dypo g8 4 b, BiBS L Sl les b))

28,5 sl TPSA | asetia polie (105381 b 5 b3k lalllae 3,k 51 (Proportional Error) ..

(Siailys a5 085381 Sglite TPSA (gl b cilizes slo aiges 4 TPSA I Laseiie Jade b)) ool o

13,5 dnslone i alaly By 5l oud 00933l ke (3l 5 reen )0 (5 031l
Concentration Recovered

%R = X 100
YoRecovery Concentration Added

el Gty 5 abaily 51008 o e BiaS L Lol ()b 4 45 Soletanm slas jaie puizen

) X measured — expected
%Bias = X 100
Expected
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sl oad 4N 55 Joo 5o b)) onl s
Original 1.86 ng/mL added
Sample Concentration .
(ng/mL) Recovery% Bias
1 1.48 116.41% 9.03%
2 2.54 99.64% -0.15%
3 3.52 111.42% 3.87%
4 422 115.05% 4.51%

(Method comparison) gl aws bie b5,/ -8-Y

5l G ymn 415 51 00laiul b oy w390 TV (5,50 iomis TPSA SIPSA logan iomins cmsl ot
CanAg ; CanAg Free PSA Ref 350-10 3, fPSA (la oS 5 o lalKi, tPSA § fPSA o5’
sloo lailinl auwge EP 09-A2 Lol L alle(n=47 PSA range 0.26-7.64)PSA ref340-10
9SSy & gy cai> g9 o b ol cewas FPSAMPSA L5 g sl (CLSDH al8tslesl 5 b

il 00s 03 )51 anlol )3 - (ygans S Jlogad 5 gl Ao y0,F duglis K0S, b o

PSI = 1.0681CanAg + 0
r =0.991457
r? =0.982987

.0106

Ordinary Linear Regression
fPSARatio PS = D.OIE03 + 0.9219 fPSA ratio CA

PSR

13
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a5 0030f . PSA 150 ng/ML cdale b Sga 5l e euS ol jo

&g b
1. Catalona W.J. et al. (1995). Evaluation of percentage of free serum prostate-specific antigen to
improve specificity of prostate cancer screening. JAMA. 274(15):1214-20.
2. CLSI. Evaluation of detection capability for clinical laboratory measurement procedures;
approved guideline.2nd ed. CLSI document EP 17-A2. Pierson-Perry J.F. Clinical and Laboratory
Standard Institute, 2012.
3. CLSI. Evaluation of precision of quantitative measurement procedures; approved guideline.
CLSI document EP 05-A3. McEnroe R.J. Clinical and Laboratory Standard Institute, 2014.
4. CLSI. Interference Testing in clinical chemistry; approved guideline.2nd ed. CLSI document
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INTENDED USE:

Pishgaman Sanjesh Isatis, Free PSA ELISA KIT is intended for the quantitative determination of
Free form of Prostatic Specific Antigen in human serum and plasma.

INTRODUCTION.
Prostate-specific antigen is a serine protease from kallikerin family which is synthesized uniquely
in the epithelial cells of the prostate gland. Its synthesis is under the control of androgen receptor.
Because of its high degree of tissue specificity, it is perhaps the most widely used tumor marker
discovered thus far. Most synthesized PSA are transported into semen and is responsible for
dissolving the seminal coagulum.
A small amount of PSA get into the bloodstream where it is rapidly inactivated by complexing with
protease inhibitors such as alpha-1-antichymotrypsin (ACT), a-2-macroglobulin (to which it binds
covalently), and a-protease inhibitor (API). These forms are collectively known as complexed PSA
(cPSA). About 90 percent of cPSA exists in the form of complex with ACT and is measured in total
PSA measurement Kits, but complex with a-2-macroglobulin cannot be measured by conventional
total PSA kits. Approximately 10-30% of total PSA exist in the free form without proteolytic
activity.
Various surveys have shown prostate cancer prevalence between 36-51% among men aged 70-79
years old. PSA is produced by both nonmalignant and malignant epithelial cells and, as such, is
prostate-specific, but not prostate cancer—specific. It may also increase in benign prostatic
hypertrophy and prostatitis. Several measures has been proposed to increase diagnostic accuracy of
total PSA measurement such as age-based reference interval, free PSA to total PSA
ratio(fPSA/tPSA), specific measurement of PSA-ACT complex, PSA velocity(change in PSA level
over time), PSA density(PSA level relationship to prostate size). Measurement of fPSA/tPSA ratio
is likely to be most informative when total PSA is between 3 or 4 and 10 ng/mL (the so-called
“diagnostic gray zone”). The ratio of fPSA/tPSA is lower in prostate cancer patients than in men
with BPH and those without prostatic disease. In patients receiving therapy, particularly hormone
withdrawal therapy, the fPSA/tPSA ratio cannot be utilized to differentiate prostate hyperplasia from
cancer of prostate. An equimolar tPSA determination such as Pishgaman Sanjesh PSA ELISA KIT
is the prerequisite for reliable ratios.

PRINICPLES OF THE METHOD:

The PSI fPSA ELISA Kit is a solid-phase, non-competitive immunoassay based upon the direct
sandwich technique. Calibrators, controls and patient samples are incubated together with a
biotinylated Anti-fPSA monoclonal antibody and an HRP-conjugated monoclonal antibody; both
recognize fPSA from different sites, in streptavidin coated microstrips. Free PSA present in
calibrators/controls or samples is reacted with both antibodies to form a sandwich complex and
adsorbed to the streptavidin-coated microstrips via the biotinylated Anti-fPSA Mab. The strip

are then washed and, buffered substrate/chromogen reagent (hydrogen peroxide and
tetramethylbenzidine) is added to each well and the enzyme reaction is allowed to proceed. During
the enzyme reaction, a blue color will develop and the intensity of the color is directly proportional
to the amount of fPSA present in the samples.
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REAGENTS PROVIDED:

Reagent Quantity/48 Quantity/96 Reconstitution
Test KIT Test KIT
Microplate (96 breakable wells) coated with
Streptavidin 48 wells 96 wells Ready to Use
Callbratgrs 1-6 (0, 0.25, 10 2.5,5.0 anq 10 6 Vials/1.0 ml 6 Vials/1.0 ml Ready to Use
ng/mL) in buffer, containing preservative
Controls N =2in b_uffer_ compatible _W|th human 2Vials/1.0 ml 2Vials/1.0 ml Ready to Use
serum matrix with preservatives
Enzyme Conjugate (red color) 1 Vial/6.0 ml 1 Vial/12 ml Ready to use
Concentrated Wash solution 1 Vial/30ml 1 Vial/30 ml Dilute 20X with distilled water
Substrate-Chromogenic solution . . Ready to Use
(Tetramethylbenzidine and hydrogen peroxide) 1 Vial/6.0m| 1 Vial/12ml
Stop solution (HCI 2N) Additional information
about other additive is considered proprietary. 1 Vial/3.0 ml 1 Vial/6.0 ml Ready to Use

Materials required but not supplied with kit

The following materials are required but not provided in the Kit:
« Distilled water with conductivity < 1uS

* Precision micropipettes for delivery of 50, 100 microliters.

An 8-channel pipette or

respenser pipette with disposable plastic tips for delivery of 50-100 pL is useful but not

essential.

* Pipettes for dispensing milliliter volumes.

*\ortex mixer

« Automatic washer or any other device which can deliver 350 microliter wash solution for

microplates

*Microplate reader with a filter set at 450 nm and an upper OD limit of 3.0 or greater* (see

measurement procedure step 9).

STORAGE AND EXPIRATION DATING OF REAGENTS

«If kept at 2-8°C, before opening or reconstitution, all kit components are stable until the expiry
date as indicated on the label on the outside of the kit box.

*Freshly prepared Working Wash solution should be used on the preparation day.

+Alterations in physical appearance of kit reagents may indicate instability or deterioration of
regents. The substrate solution (TMB) is sensitive to light and should remain colorless if

properly stored. Instability or contamination may be indicated by the development of a blue
color, in which case it should not be used.

SPECIMEN COLLECTION AND PREPARATION
*Human serum and EDTA plasma are samples of choice for PSI fPSA Kit.

2
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«If the measurement cannot be done within 3 hours after sample collection, samples should be
kept at 2-8 °C up to 24 hours. For longer storage, serum or plasma must be stored at -20°C.

* Avoid repeated freeze and thaw cycles. Frozen specimens must be gently but thoroughly mixed
after thawing.

PRECAUTIONS AND WARNINGS

«For Professional in vitro diagnostic Use Only

+All the reagents within the kit are calibrated for the direct determination of fPSA in human
serum. The kit is not calibrated for the determination of fPSA in urine, semen, Non-EDTA
plasma or other biologic specimens of human or animal origin.

+Before starting the assay, read this instruction completely and carefully. Use the valid version
of the instruction provided with the kit. Be sure that everything is understood

+Please refer to the Guidelines for safe Work practice in Human and animal medical diagnostic
laboratories recommendations of a CDC-convened, Biosafety Blue Ribbon Panel. MMWR
Supplement / Vol. 61, January 6, 2012” or any other local or national regulation.

+Handle all patient specimens as potentially infectious.

*Reagents contain sodium azide (NaN3) as a preservative. Sodium azide may react with lead
and copper plumbing to form highly explosive metal azides. On disposal, flush with a large
volume of water to prevent azide build-up. Follow local guidelines for disposal of all waste
material.

+ Avoid any skin contact with all reagents; stop solution contains strong acid. In case of contact,
wash thoroughly with soap and water.

Caution

*Material used in the preparation of human source reagent has been tested and found to be non-
reactive for HIV 1 & 2 antibodies, HCV antibody and hepatitis B Surface Antigen (HBsAQ).
Since no method can completely rule out the presence of blood borne diseases, the handling and
disposal of human source reagents from this product should be made as if they were potentially
infectious.

Preparation of reagents:

Wash Buffer:

According to volume required, pour the desired volume of concentrated wash solution into a
clean container and dilute 1:20 by adding adequate volume of distilled or deionized water to give a
buffered Wash Solution. E.g. 10 mL wash concentrate to 190 mL distilled water. Wash solution
should be prepared daily and discard unused working wash solution at the end of the day.

HANDELING NOTES:

*Do not use the kit or components beyond expiry date.

*Do not mix up vials caps.

*Do not mix reagents from different kit lots.

« All kit reagents and specimens should be brought to room temperature and mixed gently but
thoroughly before use.

* A calibrator curve must be established for every run.

+Calibrators, controls and specimen samples should be assayed in duplicate. Vertical alignment
IS recommended.
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* Use a clean container and high quality distilled or deionized water to prepare the working
wash solution.

«In order to avoid cross-contamination, use a clean disposable pipette tip for the addition of
each reagent and sample.

+For the dispensing of Chromogenic and Stop solution, avoid pipettes with metal parts.

*High precision pipettes or automated pipetting equipment will improve the precision.

+ Adhere the incubation times carefully. Tolerance limit of incubation time is £5%

« Although, fPSI PSA EIA kit uses streptavidin coated plate technology and reaction does not
proceed before adding conjugate solution, but to avoid drift, arising from low volume sample
evaporation or incubation time difference between first and last well, it is strongly
recommended not to run more than six strips when pipetting manually (Time delay).

«Perform all steps consecutively without any delay. Any delay in each step has deleterious
effects on measurement results.

*Draw a calibration curve for each run, do not use stored curve from previous runs.

«Incubation with Chromogenic solution must be done in dark.

*Opened reagents are stable maximally for 8 weeks if they are not contaminated, and stored in
resealed original containers and handled as prescribed. Return to 2-8°C immediately after use

+Kit reagents must be regarded as hazardous waste and disposed of according to national
regulations

Measurement Procedure:

1. Remove the required number of well strips. Reseal the bag and return any unused strips to
the refrigerator.

2. Pipette 50 pL of each Calibrator (calibrators 0, 0.25, 1.0, 2.5, 5.0 and 10 ng/mL), controls
and patient samples in duplicate into the appropriate wells.

3. Pipette 100 pL of enzyme conjugate solution into each well. Avoid carry-over by holding
the pipette tip slightly above the top of the well and avoid touching the plastic strip or
surface of the liquid.

4. Gently mix for 15 seconds

5. Cover the plate with an adhesive seal and incubate for 45-minutes at room temperature (20-
27°C).

6. Wash the plate according to procedure below.

i.  Carefully dispense 350 pL of working wash solution into each well.

ii.  Aspirate the content of each well.

iii.  Repeat 4 additional wash for a total of 5 wash cycles.

iv.  After the end of last wash cycle invert the plate and tap it carefully against an absorbent
paper.
Note: Automatic strip washer: Follow the manufacturer’s instructions for maintenance and wash

the required number of wash cycles after second incubation step

7. Add 100 pL of Chromogenic solution TMB to each well using the same pipetting
technique as in item 3. The Chromogenic solution TMB should be added to the wells as
quickly as possible and the time between addition to the first and last well should not
exceed 5 min.
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8. Incubate for 15 min at room temperature preferentially in dark. Avoid exposure to direct
sunlight.

9. Add 50 pL of Stop Solution, mix and read the absorbance at 450 nm in a microplate
spectrophotometer within 5 min after addition of Stop Solution.

Important Note: always add stop solution in the same order as chromogenic solution TMB.

CALCULATION OF RESULTS

1. Construct a calibration curve by plotting the average O.D. (450 nm) for each calibrator on
the vertical () axis against the concentration on the horizontal (X) axis, and draw a best
fit curve through the points on the graph.

2. To determine concentration of fPSA in each sample, first locate the O.D. value on the Y-
axis and extend a horizontal line to the calibration curve. At the point of intersection, draw
a vertical line to the X-axis and read the corresponding concentration.

3. Ifa microplate spectrophotometer with built-in data calculation program is used, refer to
the manual for the spectrophotometer and create a program using the concentration stated
on the label of each of the PSA calibrators. For automatic calculation of fPSA results, it is
recommended to use point-to-point method.

Typical Data:

The following data are for illustration only and should never be used instead of the real-time
calibration curve.

Ca|ibrat0r OD ng/ml_ fPSA Calibration curve
1 0.03 0 *
2 0.11 0.25 *
3 035 1.0 0
4 0.72 2.5 S
5 1.41 5.0 2
6 2.83 10 05
0 2 4 "g/mL 6 8 10
Quality control:

Free PSA control serums should be used for validation of the assay series. Ranges of expected
results are indicated on the vial label. If assigned range are not obtained, a complete check of reagents
and reader performance should be made and the assay shall be repeated. Each laboratory can also
prepare its on serum pools at different levels, which can be used as internal controls in order to
ensure the precision of the assay.

Reference values

Free PSA measurement must be used with an equimolar test such as Pishgaman Sanjesh PSA
ELISA (PSPS-01) for Total PSA in order to generate reliable fPSA/tPSA ratio. Serum specimens

5
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from 48 men diagnosed as benign prostatic hyperplasia (BPH) and 68 men diagnosed as prostate
cancer (PCa) by DRE, were analysed by PSI fPSA and Total PSA ELISA kits and the following
results were obtained:

Diagnosis fPSA/tPSA
Median Range Mean
BPH 0.19 0.04-0.4 0.2
PCa 0.09 0.02-0.5 0.11

The optimum cut-off in different clinical disciplines depends upon the clinical intended use of
results, and desired diagnostic sensitivity and specificity. Diagnostic sensitivity and specificity
move inversely, as sensitivity increases, specificity decreases and vice versa. Low specificity
correlates with high rate of false negatives and Low sensitivity with high rate of false positives
for PCa. Sensitivities (%correctly diagnosed PCa) and specificities (%correctly diagnosed BPH)
for different fPSA/tPSA ratio cut-offs are shown below:

Note: The laboratory must provide information about diagnostic sensitivity and specificity
and false results rate for customers as requested.

fPSA/tPSA PCa(TP/FP) BPH(TN/FN) Diagnostic Sensitivity(Cl) Diagnostic Specificity(Cl)

0.09 32/3 45/36 47.06 %( 34.83% to 59.55%) 93.75% (82.80% to 98.69%)
0.13 50/9 39/18 73.53% (61.43% to 83.50%) 81.25% (67.37% to 91.05%)
0.23 66/33 15/2 97.06 %( 89.78% to 99.64%) 31.25 %( 18.66% to 46.25%)

PERFORMANCE CRITERIA:

1. Detection capabilities:

The Limit of Blank and Limit of Detection were determined according to CLSI (Clinical and
Laboratory Standards Institute) EP17-A2 guideline.

In brief Limit of Blank was determined as the 95th percentile value from n = 60 measurements
on standard O over several runs. The Limit of Blank equals to the concentration that 95% of
repeated measurements on zero standard give value below it. In the next step, we determined
standard deviation of repeated measurements on 3 samples with fPSA contents less than 0.1
ng/mL determined from a separate method study (ECLIA Method). By adding, the LOB
calculated at 1% step to 1.645 times the greatest standards deviation calculated in the 2" step
(LOD = LOB + 1.6455D;) LOD calculated as 0.05 ng/mL.

2. Precision:

Precision was determined using PSI fPSA reagents and three human pooled sera in different levels
of measuring range (0.05-10 ng/mL) according to EP05-A3 Guideline.

Three runs per day (morning, midday and afternoon) by 3 user in 10 working days(10 x 3 x 3)
performed on these samples Results analyzed by fully nested ANOVA using a spreadsheet. The
results are summarized in table below:
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Sample Mean Repeatability Wlthllar;Lca;zc;rnatory
Description (ng/mL) D %CV D %CV
Patient Pool 0.33 0.017 5.15 0.036 10.91
Patient Pool 3.04 0.125 4.11 0.428 14.08
Patient Pool 7.20 0.481 6.67 0.581 8.07
3. specificity

Interference evaluation from common sample abnormalities, hemolysis, Lipemia and icterus
were determined according to CLSI (Clinical and Laboratory Standards Institute) EP07-A2
guideline and %interference calculated using following formula:

measured value — true value

%interference = X 100%
true value
No interference were seen up to following listed concentration:
Compound Concentration with no
Significant interference
Lipemia (Intralipid) 1000 mg/dL
Bilirubin(unconjugated) 20 mg/dL

hemoglobin 500 mg/dL

4. Linearity

Evaluation of Linearity was performed according to CLSI (Clinical and Laboratory Standards
Institute) EP 06-A guideline. In brief a sample with high fPSA (9.65 ng/mL) was diluted with a
low fPSA sample (0.34 ng/mL) in different proportions and their fPSA, measured in duplicate on
each dilution. Measured values compared with expected values which estimated by dilution
formula, then % bias and %recovery calculated for each concentration and following results are
obtained:

No . Expected Rep 1 Rep 2 .

Ratio (ng/m L) (ng /Eq 1) (g /ﬁ] L) recovery% %oBias
1 1 9.65 9.33 9.97 NA NA
2 0.9 8.72 8.39 8.53 97% -2.9%
3 0.8 7.79 7.48 7.97 99% -0.8%
4 0.7 6.86 6.88 6.97 101% 1.0%
5 0.6 5.93 6.20 7.06 112% 11.9%
6 0.5 4,99 5.24 5.71 110% 9.6%
7 0.4 4.06 4.59 4.46 111% 11.5%
8 0.3 3.13 3.32 3.33 106% 6.1%
9 0.2 2.20 2.34 242 108% 8.3%
10 0.1 1.27 1.29 1.32 103% 2.8%
11 0 0.34 0.34 0.34 NA NA



- IVD-REF: PS - Free PSA
Free PSA ELISA KIT i
‘;I":.‘: II:'"] |% |H[\’l R I:"lln |r:I: Ver. No: 02

5. Trueness:
5.1. Recovery Evaluation (Proportional error)

Recovery was assessed by adding a given amount (1.86 ng/mL) of fPSA to 4 samples with
different fPSA contents. Then % recovery and % bias was calculated for each sample using the
equations below:

concentration recovered

Recovery = 100 x - added
concentration
. X measured — expected
%Bias = x 100
Expected
The results are summarized in the following table:
Original 1.86 ng/mLadded
Sample Concentration Recover Bias
(ng/mL) y%
1 1.48 116.41% 9.03%
2 2.54 99.64% -0.15%
3 3.52 111.42% 3.87%
4 4.22 115.05% 4.51%

5.2. Trueness (Method comparison)
A comparison of equimolar methods (PSI PSA /Free PSA ELISA Kits) and (CanAg PSA ref no:
340-10/Free PSA ref no: 350-10) were performed using 47 patient samples and fPSA/tPSA ratio
obtained by each pair of methods compared by ordinary linear regression. Following results were
obtained:

PSI = 1.0681CanAg + 0.0106

Ordinary Linear Regression
fPSA Ratio PS = 0.01803 + 0.9219 fPSA ratio CA

r =0.991457 08

2 =(0.982987 -

04

PSR

03

02

0.1

0.0
0.0 0.1 0.2 0.3 0.4 0.5 06 0.7 08 09

CanAg R
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6.

High dose hook effect

In PSI Free PSA EIA kit high dose hook effect has not been seen up to 150 ng/mL

10.
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Procedure in-brief

Pipette 50puL
calibrator/control & Pipette 100puL Enzyme ]

) patient sample to \ : ' -‘ i = [ Conjugate to each well

appropriate wells
Pipette 100pL substrate- )

chromogenic sol. To each | s ¢ums | Incubate for 45 min at v S .
well Room temperature

l 5 times wash

Transfer required
number of wells to
a strip frame &

Incubate for 15 min at

: N Pipette 50pL stop sol. To
w —) room temperature in the — each well
dark

Read at
450/630 nm
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